Abstract
Pressure changes were evaluated in the transverse, descending, and rectosigmoid colon of 30 children with chronic intestinal pseudoobstruction. Twenty two had severe lifelong constipation and eight had symptoms suggesting a motility disorder exclusively of the upper gastrointestinal tract. Based on prior antroduodenal manometry, 24 children were diagnosed as having a neuropathic and six a myopathic form of intestinal pseudoobstruction. On the day of study, endoscopy was used to place a manometry catheter into the transverse colon and intraluminal pressure was recorded for more than four hours. After a baseline recording, we gave a meal to assess the gastrocolonic response. Colonic contractions were noted in 24 children. The six children with no colonic contractions had a hollow visceral myopathy and constipation. In the children with colonic contractions, fasting motility did not differentiate children with and without constipation. After the meal, in all eight children without constipation there was (1) an increase in motility index (3.2 (SEM 0 3) mm Hg/min basal v 8-4 (SEM 1.1) mm Hg/min postprandial; p<0.001), and (2) at least one high amplitude propagated contraction (HAPC). In the 16 constipated children with colonic contractions the motility index did not significantly increase after the meal (2.1 (SEM 0.3) mm Hg/min basal v 3-1 (SEM 0.4) mm Hg/ min postprandial) and 12 of them had no HAPCs (p<001 v group without constipation). In summary, in children with a clinical diagnosis of chronic intestinal pseudoobstruction, constipation is associated with absence of HAPCs, and the gastrocolonic response or with total absence of colonic contractions. It is concluded that studies of colonic manometry are feasible in children and may document discrete abnormalities in those with intestinal pseudo-obstruction with colonic involvement. (Gut 1993; 34: 134 Nine patients had a diagnosis based on a small bowel full thickness biopsy (Table II) . From these studies, it was established that 24 children had a neuropathy (mean age 4-4 years) and six a myopathy (mean age 3 2 years). Eight of the children with neuropathy did not have constipation, diarrhoea, or any other symptoms of colonic disease (mean age 4-5 years).
STUDY DESIGN AND INSTRUMENTATION
We prescribed a clear liquid diet for all children during the 48 hours before study. On the day before study, the patients underwent a preparation for colonoscopy, designed for each patient on the basis of the patient's age, symptoms, and ability to tolerate lavage solutions. We infused a The subjects were placed supine under a gamma camera and we waited at least one hour to allow the patients to recover from the procedure. The position of the manometric catheter was confirmed on the persistence oscilloscope of the gamma camera by introducing into the catheter, via the proximal recording orifice, 2 ml of 0-9% NaCl solution containing 4 MBq (0-1 mCi) of 99mTc DTPA. This marker remained in the catheter until it was removed by aspiration after confirmation that the recording sites were in the distal half of the transverse colon, the splenic flexure, the descending colon, the sigmoid colon, and the rectum. The catheters were continuously perfused at 0 1 ml/min with distilled water by a After at least 120 minutes of fasting recording, the patients were fed. The complex liquid meal was designed for each patient on the basis of age and current mode of nutritional support. In those enterally fed (n= 18) we gave 240 ml of whole milk or infant formula. In those on parenteral nutrition (n= 12) we gave the maximum amount of milk the patients were able to ingest without symptoms, and at the end of the test we emptied the gastric content via their gastrostomies. The minimum volume given to each patient was 90 ml. The two groups of constipated and non-constipated children received a similar amount of milk (190 (10) ml v 210 (13) ml respectively). Each subject's upper body was tilted slightly to provide comfortable drinking. Each subject was asked to consume the meal in less than 10 Although four patients with neuropathy and constipation had HAPCs and two had a twofold increase in motility index after the meal, no patient with neuropathy had both these features.
The six children with myopathy had no contractions at any time. Therefore their motility index was zero before and after the meal. The ,> absence of contractions throughout the entire study distinguished subjects with myopathy from the non-constipated group and from the patients with neuropathy.
Two patients in the non-constipated group had, during fasting, a rectal motor complex (RMC),16 a cluster of contractions at a rate of 7-9/min found only in the rectum (Fig 3) .
There were no adverse events during the studies. Figure 3 : Colon manometry from a child without constipation. There are non-propagating contractions in the transverse colon and a rectal motor complex in the rectum that lasts six minutes and has afrequency ofcontractions of7-21min.
gestive of involvement of the entire gastrointestinal tract, and subjects with disease limited to the stomach and small intestine. All the children had physiology of their upper tract involvement clarified by antroduodenal motility studies and in some cases by full thickness surgical biopsies. Both methods differentiate myopathic from neuropathic pseudoobstruction.' We assumed no colonic involvement in the patients without constipation. Although this group of non-constipated patients does not constitute a truly normal population, a history of regular bowel movements, an increase in the motility index after a meal, and the presence of HAPCs suggest normal colon motility. These same characteristics were found in children with functional faecal retention, a condition common in the school age child," in which physiology of the colon is believed to be normal and constipation results from retentive behaviour by a child who is afraid of painful defecation. In CIP oesophageal manometry is abnormal in more than 50% of children,'7 antroduodenal manometry is abnormal in virtually all,'8 but anorectal manometry is normal. Thus until this study there was no clear explanation for constipation in CIP. Finding what we believe to be normal colon motility in children without constipation and abnormal upper gastrointestinal motility suggests that in some children CIP does not involve the colon.
We used a standardised manometric technique for measurement of luminal pressures. This technique has been utilised successfully in adults to elucidate the pathophysiology of constipation,'9 diarrhoea,20 and as a clinical test to determine the severity of colonic motility disorder in symptomatic patients. The absence of a repetitive, frequent, easily recognisable motor pattern in the colon may be one of the reasons for the lack of data on colon motor activity in paediatric patients. The interdigestive cycle of motor activity, or migrating motor complex, starts from the lower oesophagus and migrates but ends in the terminal ileum.2' Recently, a rectal motor complex that is not synchronous with or related to the migrating motor complex was reported.'6 We found rectal motor complexes in two children.
We chose to place the manometric catheter into the transverse colon. As the splenic flexure is an anatomical region easily reached and identified by an experienced endoscopist, we found easy access to this region and then advanced either the endoscope or the guidewire into the transverse colon. In this way all the procedures were short in duration and were performed with minimal sedation. Because there is little motor activity in the healthy colon during sleep, sedation was minimised and we waited until the patient was awake before starting the testing. After the catheter placement, we used a radioactive marker to delineate the catheter position and recording sites.
Eating is an important stimulus for colonic motility in healthy human subjects.' Healthy adults exhibit an increase in colon motility beginning 20 Scintigraphy is a less invasive approach to the study of bowel motility than manometry. It allows the study ofregional transit ofsolids in the unprepared human colon without the need for colon intubation.'0 1 I There are limitations to the use of scintigraphy in children with pseudoobstruction, such as the very long transit time for orally ingested capsules to reach the colon, the impossibility of peroral cannulation of the right colon, and the poor patient cooperation with lying quietly under a gamma camera. Also, scintigraphy may not differentiate clearly between neuropathy and myopathy.
In conclusion, colonic manometry is a safe and effective means to evaluate colonic motility in children with CIP. Colon manometry could be used as a diagnostic tool in selected patients to clarify the pathophysiology of severe colonic motor disorders. intestinal pseudo-obstruction. 
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